Synthesis and photophysical properties of some novel 1, 2, 3-triazole bridged phenothiazine dendrimers with enone and S-(-)-BINOL core is described.
Introduction

Dendrimers
1 are very unique type of macromolecule with hyperbranched and perfectly defined structure that have attracted much interest and an innovative area of research in supramolecular chemistry. Due to the special structure and unusual properties, dendrimers are utilized for a wide range of biomedical and material applications, such as antibacterial, 2 drug delivery, 3 lightharvesting ability, 4 nonlinear optical (NLO), 5 organic light-emitting diodes (OLEDs) 6 and so on.
Moreover, dendrimers with rigid structures can possibly be regularly assembled by packing on a plate without deformation of the molecule and are expected to expand the field of nanomaterials. Recently, we have reported the synthesis of dendrimer with dimethyl isophthalate, 14 pyrrolidine, 15 quinoline, 16 and pyreno-chalcone 17 as surface groups with 1,2,3-triazole as
Results and Discussion
The bifunctional 1-azido-6-bromohexane 10 was synthesized by the reaction of 1,6-dibromohexane with one equivalent of NaN 3 in a mixture of acetone and water + and the structure of the dendrimer 8 was further confirmed from analytical data.
Similarly, the structure of the dendrimers 2, 5 and 6 was confirmed from spectral and analytical data.
Photophysical studies
The photophysical property of phenothiazine dendrimers 1-8 is listed in Table 1 . Figure 2a show the absorption spectra of dendrimers 1-8 in DMF.. There is a broad absorption band at 284-386 nm due to the presence of triazole and phenothiazine units. In fact this observation suggests that both the chromophores viz triazole and phenothiazine could be responsible for the broad absorption bands for the dendrimers 1-8. Molar extinction coefficients of the absorption bands at a given concentration varies as the generation of the dendrimer increases. The absorbance in the UV spectrum is probably controlled by the number of phenothiazine and triazole units. Figures 2b shows the fluorescence spectra of dendrimers 1-8 in DMF and the fluorescence parameters for all the dendrimers are presented in Table 1 . As shown in Figure 3 , on excitation at 360 nm, the dendrimers 1-8 give emission band in range at 431-520 nm due to the triazole and phenothiazine moieties. The fluorescence intensity of the dendrimers increases as the generation increases, which are consistent with the increased number of both fluorophoric triazole and phenothiazine units, otherwise known as multivalency effect in dendrimer chemistry. The fluorescence quantum yields Ф f of dendrimers 1-8 have been measured in DMF using quinine sulphate in 0.1N H 2 SO 4 as the standard. The quantum yields of dendrimers 1-8 are listed in Table  1 . Thus as the generation of the dendrimer increases, the quantum yield also increases.
Conclusions
In conclusion, we have synthesized various dendritic architectures with phenothiazine surface group and 1, 2, 3-triazole as bridging unit through click reaction by convergent approach in good yields. The dendrimers reported herein possesses biologically active enone core and phenothiazine surface group. Synthesis of other such phenothiazine dendrimers and their biological activity are under way.
Experimental Section
General. All the melting points reported were uncorrected and are determined using Toshniwal melting point apparatus by open capillary tube method. The 1 H and 13 C NMR spectra were recorded on Bruker 300 MHz spectrometer. The chemical shifts are reported in ppm (δ) with TMS as an internal standard and coupling constant (J) are expressed in Hz. MALDI-TOF mass spectra on Voyager-DE PRO mass spectrometer using a α-cyano-4-hydroxy cinnamic acid (CHCA) matrix and ESI-PerkinElmer Sciex, API 3000 mass spectrometer. The QTOF-MS spectra were recorded on Xevo G2-S QT mass spectrometer. Elemental analyses were performed on a Perkin-Elmer 240B elemental analyzer. TLC was performed either on glass plates coated with silica gel-G (ACME) of about 0.25 mm thickness and visualized with iodine or on pre-coated plastic sheets (POLYGRAM ® SIL G/U 254 ) and detected under UV light.
Column chromatography was carried out with silica gel (ACME, 60-120 and 100-200 mesh).
General procedure for the synthesis of 1,2,3-triazole using click chemistry. A mixture of azide (1.0 equiv.), alkyne (0.5 equiv.), CuSO 4 .5H 2 O (5 mol %) and NaAsc. (10 mol %) in a mixture of THF and water (1:1) was stirred for 10 h at room temperature. The residue obtained after evaporation of the solvent was washed thoroughly with water and dissolved in CHCl 3 (150 mL). The organic layer was washed with water (2 x 100 mL) and brine (1 × 150 mL) and dried (Na 2 SO 4 ) and evaporated to give the crude triazole, which was purified by column chromatography (SiO 2 
General procedure for the synthesis of dendritic azide from the dendritic chloride/bromide
To the corresponding alkyl chloride/bromide (1 mmol) dissolved in dry DMF (20 ml), sodium azide (1.5 mmol) was added and stirring was continued at 60 ºC for 10 h. The reaction mixture was then allowed to cool to room temperature. It was then poured into ice-cold water (30 mL) and extracted with CHCl 3 (3 × 100 mL). The organic layer was washed with water (100 mL) and saturated NaCl (3 × 100 mL), dried (Na 2 SO 4 ). Solvent was evaporated under reduced pressure to afford the crude product, which was purified by column chromatography (SiO 2 ). General procedure for synthesis of acetylenic enone core. A mixture of the corresponding phenol (1.0 equiv.), propargyl bromide (1.25 equiv.) and anhydrous potassium carbonate (3.0 equiv.) in dry DMF (15 mL) was stirred at 60 o C for 24 h. The reaction mixture was then allowed to cool to room temperature and poured into ice water. The resulting precipitate was filtered, washed thoroughly with water and dissolved in CHCl 3 (150 mL). The organic layer was washed with water (2 x 100 mL) and brine (1 × 150 mL), dried (Na 2 SO 4 ) and evaporated to give the crude dendron, which was purified by column chromatography (SiO 2 
Supplementary Material
1 H, 13 C NMR and Mass spectra for dendrimer 2 and 4 are available.
